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(57) Abstract: 

PROBLEM TO BE SOLVED: To suppress blooming by 
simple constitution. 

SOLUTION: Respective picture elements are provided 
with, a photodiode 3 for storing electric charges 
generated by photoelectric conversion and a transfer 
gate 4 and a reset element 7 for changing the height of 
an electric barrier present between an information 
storage part 3 and a power source (VDD) corresponding 
to control signals. A row selection circuit supplies 
biased output TRi and RSI to the transfer gate 4 and the 
reset element 7 as the control signals. Since the 
control signals Eire biased, the transfer gate 4 and the 
reset element 7 are not turned to a complete OFF state 
and excessive electric charges are discharged to the 
power source. 
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if^^sua (vdd) t(Dmiz^-r?>msm$ 



Vdd 




TRi:OFF(Bias), 
RSi : OFF (Bias) 



ms^nBms»iimie^m3.t(Dmiz&^xW!mi'm^ lo 

xm&v 12 y hmmr<Dm 2 (Dm^mmcoM^ srfup 
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X. 

'J%;{Sv^m2®|^iSfi[$:S^•j•5lS3i:^CJ:oT 
#tf CMO S 4f T*&S»^ 3 * fett4 tClBS 

1 0mmmL^ y *»]i?v>it#]^3 *fcii4 \,zmmmw 

2 y t.ii^v^ft*J^3 t.t=.\i.A {cib®©h(*; 

en 8 ] mismm^ > a- i^^Mm^mi ® 

>^N*-^5i*'St:t5tSll3 ©SSRS^J: y %)llf<r^|f#^3 

^im\z^tt\,mimB\z^(Dmim^M. 

MOS h^>i^;^4fi:P^^:t.;i/MOS h^^i/x^fi: 
?:-g-tfCMO S 4f T**S«i^ 6 A^6> 9 aMt\. 

mzmmffimms^WL 

s^-?i:tufau-fe-> vm'f-ii(D\si\zmm.-int=M^mm 

lcScm$-ttSz:t*^T-gsit*3S4 {ciB®®@«giglS 

So 

cn*« 1 2 ] i&iB^^^iiiii&ti, mm 1 ©^isffi 

ffi;b5:^U t3IB/WT:^S*iitm:^€:ltf3fa©ffiOP 



3 

[it*3g 1 3 1 msmmm(Dtimma>smm^ 

t Sr-^tf CMO S 'f yA- 9 X'&^m^m 1 2 IZMSMO^ 

-^^m 1 o^iaffi* y *^isv%»:^3 *fctt4 ici^ lo 
y mmiz^t n&m^m 1 6 {cib«® @<«g^g. 

1 8 ] 3 ^ 9 (Z>M*lXlHCiB^@*|s 

[|t*« 1 9 ] 1 2 e. 1 7 0!)^sr4T,*>{Ci^® 30 

\zm±^^^Z.h\Z^^X, ItftBKaim^illtfSBU-fe^y 

nm^mssm.^-h^itxyxwim^ms.iiw}^ 40 

[000 1] 
[000 2] 

gtCttCCDMi:MCMOS^*^$>S, MOS^iSl 50 
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)v-^yirmMi)'^ct>?>. 

[0 0 0 3] mz. mi 8 (a) iS^Xf (b) 

^A^e>, zTjv-s.yif^ii^immizmm-r^, mi 

8 (a) tju fe«.l>i:o®®^[^07*h^f-f;*--K^ 
^^^C^UTV^S, 01 8 (b) Ji, SI 8 (a) fC 

-So 

[0004] @18 (a) fCat$*lSJ:e)lC, H^p^lC 

5, ERit$rLTVNS®^p»ir®jfea^i^-?3i:. 

J:tmffig|J5:#t? S ^ 

mm.-kW:>mm (^^ h v •:fwm ^ l o c 

OS{Cj:oT^il$nTVN.S„ ZCOio^HH^tCfe 
^^T, Alt)^tCf£;DT^^®^^^3T'?^^3nfe^ 

^kiZ.^)±v h 7 Sr:A-LT«aS (VDD) tc 

[0 0 0 5] Lti^l^fAif'h. «i3iy-h4feJ:t)fUir^v 
h 7A^^a:[^{Cfe5/<^iiK{CfeVNT 
=fc, 018 (b) {CatStl5J:e)tC, 3l6^i^?3{C 

mmmp^ay%mmm^^m^n!,\^x\^^o. z.<jm 

y^\ }Lmtt\.^^Mit.mkmMx^^, w^m^ 
mmmszis^^x^. •^)\^-xy^im'c^}L. mm 

msz^\^im.t.f=.\t.'^\^vm^^-yimm^i\. 

mmisi^smm&i(\.x\^^. 

[0006] 

mLff3(Dmmmzmiizyt—Ay o - k u-r >^jt 

mm^i^4mti}^wmizfjt?, i: v ^ e> pg^A^fes, * 
fe. 7 a - K u-r ywm(ot:Lp<mm-KsiWm 

[0 0 0 7] *5IWtt»f*^S^J^JCJi*T«:$*lfc=b® 
[0008] 

s»i, mmizmi^nr=.mL<omm%:m^s>wmi> 
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[0 0 11] »tb^^mmmx'\t, msmmmm^ 
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sispi:, mm^msm^m^ta.^ixrc.mm^wm- co o 1 2] fes^ftL^^ll^©^ffiT'^4, sffis®^s& 

^mi(Dmm^t, miv^^v hmmzwm-t?>:nz . [ooi4] fi6©^^*u^^lls©^^n?^4, taiB«i^®-r 

ttfiffi^iHKJi. mi(owmfL^^xjfmm^i coo 1 5] i^a^ntb^^mmmvit, tmm^m-^ 

•tifcffi:^j^#s:i8*u mmfjm^^mmioms^ [00 is] itjia^snAcSsp^ii, 
m^isJi^vfmm2aymm^tiri>. 20 iiimz^tt\.^z.iifmi^\^\\ 

[0009] :mm\z^ ^m>mm&Mmm.\t. mm c 0 0 1 7 ] meMmm^ y^^^- 9 \t. n^^-v ^;i/mo 

\zmi\^tit=.^ammi:m^^WMmi. m^m^ sv'7yV7.9iiF^-^%)\Mosh'yyv7.9t:^'^ 

^mA.r=mm!mm.xtb^x. mmm,%. [00 is] mimi<mmjy^^\t. tdss^^^^ 

{cj:oT«?^$:^u wkt ^^mmuh. mm '?-t.ms.'}-^vYm^h(Dmzwm.-^nt=3m^-v^- 

mmzmi^tircmm^wm^mzMmi^ms^mt xk^-hayy\z^-t^m^mm.aym^^mt^'tt. 

siaij<z)mffi«:'j-fe'vh-rsu-fe-y hs®i:s::^<gu m ^t\Az^^xmsimmm'f-\zw&.^ic\.t=.^^m& 

mMmmmt. mi.')'^vhmmzma-thz.\zii^x mmmm\zm&,-^-^i>^iit)'^xnx%^\\ 

taiBu -fe >y vwm-v<Dm^mm.aym-^ ^umr^wm so [0019] sfffas^mii^ti, ttfia^ 1 <r>mmML^^ 

m^^^-t^wm^^m^^x^^). msmmm t>*itfiEm2<z)iKiSfi$:^i:f^s3i:{cj:oT»if^i--5 

t±, ^l®®^&33J:t^t&iB^l®®l®ffii:»Jt)<g ffiCD^SCD-f IStBfl&CjySSSSO-f > 

V^I|2©a®«fir$:^tt3fSZ:i:(CioTt&{'^-rS^ A-^oe)t)<^)Siii|©-r>A-^AVt-frx$4xfem:f7 

U t(^ffi*m#S:ttiBffifffiHi^i:t- SH<*^«^S, [0 0 2 0] tb^et. L^^^ismx\t, itrf3®^IfilB& 

[0 0 1 0] 2^fgWCj:S3ltC'ft6«)H«c«i^SJ*, a:>mmaym^m^y/'^-9\t, :3Ly;\y7.i^yVmi 

^mz^^x^\^tdm^^wm^m^mi>iL. ^^^jx^uosv'^yvT.^iiT'^fiy-jiyBymp^^ 

^mm^\zm\:,xmmmm^t.W^^}i<r>m\z ;K;i/MOS V'yyV7s9t.^'^tscuos^yf^-'5^x 

iB^^gpfc^^ tifetfri2S?f 5:i5iam®«i&a5jc [0021] Niis^^flirti, mmo>^ 

mm^m{-ti>nism,%imxt=.mmii!imm.X'^r> \\ 

X. mmim^\t. mi'mm'^^^-t^mm^ [0022] fls®*?iLv>iis©g®T'ii, mmay^ 

m7i^yf'^-9<D';>-^(7y^WL^yA-9f)'^JUr7.^ [0 0 2 3] flfi©^gF*UV^|Q^®T'^i. tulEffiCD^ 
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[0024] mi^j{tiiir=.msi\t. im-f'yy^y^ 

[0 0 2 5] immzi,^wm}mm<nmmm%. 

[0 0 2 6] :ifm^\z^^mjmmfs^mffmifm^ 

[0027] 

[0 0 2 8] z^ammt. wmmmi-mi^ie-mm 
\zm^\-^t\.t=.m!m i o ^i, sii^gis i ot^wc^tt e> 

fif#®fc^?)3tT3^J0®^l75)^^S*lTV^S*^, 3^1C 
[0 0 2 9] #H^H4, S2fC^-rj:-J>C, 
z:i:OT'$s^maJ5i:, )fc^^^-?3 i:«iaig|5 5i: 

iiei>ir-h4X)^fi^{c^?a-rsi:, jfc^^s^-?3rt 

b^;i/tcjg#t- s z: i: (c;5;s. ^ffiSiS 5 \-m^m 
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^- N 4 Tti^s^tc^ii^^tcMo tzm^. 5 

[0 0 3 0] MfC, :femg|5 5(Dmfi^<b«:«l 

ig^$^^;tMOSMh^>i^X^^6aS::tLTV^S. 3CD 

(Vdd) fcgsgiStiTfey, -E-®y-:^li®3gW®:;?. 

-^f- vwmwmm^ (s L i ) >?.-f 

>^h^>i;;^^f 6 b(4, -e^^lWi-^SL i{Cf&§rU 

^|;suTv^si:^, mi®^gA^e>MosMh^>i^x 
h^^e;*';^^) {c«gs*mnSo 2js|li©^ffiT'iju mo 

S^V'^^/VT.^i 6 afeJ:tm?^g^-tCj:oTy->^:7 

{c;5:S. ro>fi#maA'S«^'Jligffir|[P2 2<Z)Mg{cJ:o 
[0 0 3 1] MIC, mi(D«arv (VDD) i: 

^ y ^ 7 3!>^m6<f{C#ii1-S T-^lffiSP 5 

■rigi®®S{c8gm-rs, ^om^ mm^o^'m, 
[0 0 3 2] nt/, mi $:#p-rs. mgpi o©jiia 

{c^»:re,tife^jaiHlJ!&gp{ci4, ^f^x>n-ijr4 1 j3 
J:0f>'t»y7TliK&4 2i:?iJll#i3i>:3-^f2 IfciO^ 
#?^JSgi&SP2 2i:Jb^■g■*^^T^^So ^f3^3:>=i-^4 

iiS<Z>^fS^x>=i-4f4 1 *fcl«f^$/7 h b 

P«gSP^c-^^T'v^§, -ISfc, SiJ^atc-^stt-s-f 

m<7)-f>A-^5J^-?7!)^e>?5:-5l|S:A«y >'T[1II5&4 2i:L 
T^^&ffiLTS3^LT^^S. ?5:33, ^JS#?x>3-^2 1 
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[0 0 3 3] mz, ®3*^e,@7$:#ML^*^e>, MSI 
7(7) K W>t4®SVDDlCg§^3nTV^S. 

[0 0 3 4] t-r, J^«g^^3^c«^HK^^s 
^yi?7.9ii!^\^'rti^4mm. (off) 

[0 0 3 5] f^{C, :^mBI55(Z)«fi?t^A^Ui2>y hStl. 

IBtiy-h4fi^NS3i (OFF) :Rfl|tC*)S*S U-I2»y 20 
hh^>i?X:5f7li#a (ON) :{^lCfe5„ 

3^^^^-?-3®S?ftt'9^S4xAc**. ^aisps 

(vdd) {cssffl-rs. ^©i©^ 

[0 0 3 6] rk\z. m-^m^inL^- K5:Ui^-rs„ la 
5iz^ir^oiz. mk'>f-h4:},mmmizi3:^i)\ u 

•fe^y hh9>yx^f7t±#Nl:ii (OFF) :|^fcM<S. 

wmmj-3\zwm^nx\^r=.'mm(0Mtmm iON} 

Vmiz:^^^^- h 4 (D^^ ^;i/«fi[i:{c^S#-r-g)o 

[0 0 3 7] ?^{c, l&izE(Z)^;i/-$>i^:t^S:^tcSi 
hK5>i/'x^f 7^iv^-rtlt>#^JiH^^cfeSo 

®«^®-fflJ*^#N|;ii«>ifEi3l>^- N 4 S::n-LT«iffiaJ 5 '40 

tmmp^izi^'^^n&tz.mmit. zfjv- y if<Dmm n 
s. 

[0 0 3 8] ZtliZMbX. :i!i^(Dmim^mX' 
It. muzB-t^'^iz. ei3iy-h4feJ:t/U-b«y Sh 

^yi^x^n (D^mmizma-t^mmsmzA-f t:^ & 

tei2l>;'-h4j3J:tJf';i2'yhh^>2;>tif7®^ir:^;i/ 50 
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T$-&s. -g-oiiem. )tei^^-?3i^ic^tjfciaa^ 

[0 0 3 9] (^l|IS©g®) S8 (a) ^3J:t? (b) 

i©^®?:Uiw-rs. 08 (a) it, nmsmm(D inco 

1-5, 08 (a) T'li, MUh, ^TS^tilS&iimSP 1 

0 t(Dmmsmi)m i tc^-rgassf^;^ (fe&R 

*f) ^C«:oT^^5. «CS3> *M^liST'li, ^T^g^S& 
(lllSA^6llx+l©*T* : xliORiiOD^ ICffi 

&'ti>^y;i—siintms^i-t^. 

[0040] 0>i:o®A«y7r{4. PSDVIOSh^^i? 
:;^.^fi:NMMOS h^>t?;?.^i:$:*L'Tfey, PMM 
OS h5>t;x^f0y- h«Mi:Nl!MOS h^>i;x 
^ oy- hmffii: tt^^tcg§^S*i, ^y 7 T COAASP 
tL-catlfS. PMMOS h9>$;>^4f®Kl/ 
^>i:N^os h^yi^^^(D]^iy4yiHtimizm 

m^n. Ayyr<Diii±j3tLxmm-r^o /^y^r® 

m^SPli, Sl^^asi Oi^o#fS:-rsfi'{c-g-*jvSH^ic 
[0 04 1] ||x + im-f>>'N'-^{i, PMMOSh^ 

yi^T.'SiiiNmAosh^yi^'i^^tii^bxisv. p 

^OS h^>'i>";<.^oy-h®®i:NMMOS 

"jT.^a^ff- vwmL\tim.zw^-$,t\^ nx + 1 s-f 

>>'^-^CDA:^7a5i: LT^fg-rS, --fj. PMMOS h 
'yyVT.^diV-T.t.^mAOS K^>i;>":^^f09 K W 
yh\t^\z^-&t\^ l|x+ ia-f>A-^(Z)ffi:dai5 
i: LTHIB-r ^x + 1 ®>f yA- ^ oymM\t, n 
-'\^\zm,^^)^vvr(n>KiM\zW^-&t\rc\<^. zitv 

ioOimmmt. ^-t^m^mmw,ziR\^x%m^ 

T'fe5>. *J^|i^-{i, y^yvr(^A*SI5(cm&DSn 

*3tism:^j«-^S:D0 2i:^g2-rs, AvVr 
(J^'?mAOSV'yyV7.^(J>V-7.\Z^Xht\,^nmi. 

VDDii:^u )'^v'yr(n>^mJiosV'yyV7.^ 
(c, itra-f >yN'- ^ © PMMO s N ^ > \z^X e> 

4x-5m(4S:VDDi:^U M^^'^A'-^CDNMMO 
S h5>i^:^i>tc^^f>*vsmffiS:V S S t^fS. 
[0 0 4 2] 3t^|fi©^S8Tli. /t^y^rWPSMOS h 

vt p= i~od<;i/h) T'feU, NMMOS h^^i;^';^ 

ST'feS. VDD1=VDD=3. 37K;i/hfe«J: 

tKVSS 1 =VSS = GND (g^W'/<;i/) tfS. 
[0 04 3] t^vVr^O^^WAOSY'yyVT.^ifi^'r 
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:^9i:^m (OFF) W^Zt&JitrJ:i/K)l(D^JJ 

o^JtS, EI8 (b) {C^-rj:e)^A*M# 

D o 1 tl^f$x + 1 S-f ^®m:^7SlJ*^e»'X«y 7 r CD 
AA8IJtC^;i e>tt-2) i:. G N D J: U >m(4 \y^)Vt 

[0 0 4 4] A«y7rl^®PMMOS 
S:7=^Uyi/3>i![{C-rsfetolC{j:, mis, ZICDPM 
MO s b 5 > s;^^ i: L.T*l«)ji«^«jt $:;t-r S N ^ 

[0 0 4 5] (m2iag?^fig) 09 (a) fcJ:tK (b) 

ssj^®$:35iw-rs. 09 (a) it, H7mmm>in(D 

it 1 JiiLhN tAT<©e.«©^T'fe y , N 2 RhO^ 
[0 0 4 6] 3f!:|y©^®®7t>V7T=fc, P^OSh^ 
MMOS h^>'i;>"7.^i®'!f-hS®ilN§!MOS 
i]3tLXmm-t^, -15, PmAC>Sh'yyV:k9(D 

r®ffl*SIJ{*, SS^api Ort«>*f/St-€.fTJC-g-**iSlif 

micMLTi£:««:M»m^S:m-rs= ^x+l 
WL^ yA- iJHi, tuMWHJ^^Sli: l^«<D«lfi&S:;t UT 

[004 7] *||fi©^JKT*{4, A«y7r©PS!MOS h 

'yyV7.9it^(DMOSV'yyVzK.9t.mWiZ:ny;\y 
T^i^y hST'feSo :*lli©^fl8{c4tm6^J^,*.ti, V D D 
l>VDDfe<}:OfVSS l=VSS=GNDi:UTV^S 
j^JCfeS. VDDl«VDD(C?!fUT, ^'y^rSJOP 
SM O S h 5 > i;::^ ® L ^ V ^fi(7)i|ie^fitt^±CD:^^ $ 
^n"D^<Dt-r^o m^iis vdd=3. a;}?;!/!-, p 
mAOSh^yify^^(DL^\<^=-o. 6^jvho>m 

VDD1>3. 97j<;i/hfcf83^-fS, z:^LTA«y 
^T^PSEMOS h^>,S;^>^^flc:-§^;^.e>ns^G)mffi 
V D D 1 X)'S5ift-f y/i- 9 \z^X e>ixa@®(OSfiv d 
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:^aJlc^$*iTv\T*), A'v^rSJOOPSMOS 

SSno^t-tSo -eOji^ H9 (b) {C:u^-rj:e)^A± 

^■^D o 1 *^iix + 1 ©-f ^ o)ffi:^jajA^e»'^v 7 

A*a5tc-^>t GN D J: »J V ^ 

VDDl OVDD) t(^T^^±^<Wm-i>\i!,±mn 
D0 2 7bV'<«y7.r©ffi*ai5lC^SZ:il{C;&S, 30) J: 

tc-et-rtiii. ®!r^^-hx«<r^T%)®7(cg%-r<k 

>2;Xi5f 7 isiiXfimff- h 4 $:aSi®Kfllfct-Sfe«)fc 

^tve^cDy- K«®(c#;i e>tis«gpm-t U'<;i/*^< 

[0 0 4 8] Ell 2ti, ffi:^ft^D0 2AWDD10l/ 

rvHj \tmfim^T)0 2aym\^ij(DUK)h^^h, 

r V L J D O 2 COigV ly/^^l/ u T v ^ 

■77'®f^^:^;'fi#D0 2<Z)•5•e>]^v^:&®^/<;l/ 
rvHj S:5%-rfi#li, «!lfflim#R S i feJ:tJ<T R i i: 

2(nm^l30>\yK)\, rvLj S:#o^t#*^U-fe'V h 

30 TOllStU '}'^vVh^yV7.9^j;:X^f^Jf-h^m. 
ti'tAii^^W^'^JN^n^Z.iliZtA^, 

[0049] m^mmm) mi 0 {&) iRiiX} 

(b) &#RgL?5;A^e.: *58W{Cj:SH«s:^^g©m 
3®IIS^ffiS:I}i^1--5o @1 0 (a) Idu 

T*=b, il41JSU:NjmTC!>ff.«®S3aT'fe»;, Ntt2J« 

[ 0 0 5 0 ] 2|s:||li©^ffi(Z)7^v 7 r J3 ck X + 1 

^/t- 9 it. mmam 2 (Dmsmmt mm<om^^m l 

40 T^^S. *IIS©^ffitCi|f®W'&.#.JiU VDD1=VD 
D, VSS l>VSS=GNDi:LTV^S,#JC&S. 

010 (b) lZBtJ:^fj^^Jjm^D0 1ti^m 

^e>*vsi:, GND*y=b;sv^i//<;i/i:VDD4:<z)ra& 

mm-ti>fiit!m^D0 2i^Avyr(Dti!,timizm,n^zL 

tt7<D¥-hmmz^-tnii. s??^^-K»cfev^ 
x^mnz^tJ:t>^jM&.-i}<7'yi/^m'^¥^{t^m 
50 mizim^ix, -t^ig*. ®l^^-KT?<©:/;u-^ 
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[0 0 5 1] m^^sm) m2 io^xmi y 
(0 0 5 2] ^i?mmm^\i^ mi nca^-r.keifc, m 

^(Dfrn. VDDl=VDDfeJ:tfVSSl=VSS = 

GNDtU "tiMm-O^fm. VDDl>VDDfeJ:Ot 
VSS l=VSS = GNDi:;5;-g)J:e)tC, VDDl(7)m 10 

T, P^O SV'yyVy^^ S:#Ni:ieW!gtc-rs U'<;i/ 
©sag {mX\ls Smv^f^nT^'^THR+^UT^ 

'^r) AWv*. -e^ssm, 01 i\z^ir^':)t£Kfsm 

#DOi;<)^l|x+ im-f ^0)ffi:^;aJ*^e)>'^v:7r 
DDI OVDD) i:®raiS:igi|ii1-sai*^#D0 2A< 20 

^■^DO 2 & A«y yrte>hnm'ti>mmPiO^^'f- V 
4 feJ:tJtU-fe«y h h'yyVT^ilt KD^f- VWmK^-t 
nti, «?^g=E- Kfcs V ^T 7 fca^-t J: ^ «;m<a 

W^^^- \^i^(Dzf)\^- ^ y ^tmu^t\-^. t. fe, 
ffi^M*ffiL^- K^ci3v^T. U-fey h h^>i;;^^f 7 

VDD 1 >VDDO[)BS0^A'^-rs«Sra*^|5B^3nT(r^ 
[0 0 5 3] iai3li, ^7^X>n-if4 1 iiy'^^j/^ 

rllli&4 2®^M&at-r. ' - 
[0 0 5 4] A^yyrm^4 2it--niZ'Z>^3m<DWm 
m^r^A-iH 5 a, 1 5 bfej:afl 5 cS:-^^T•^3 . 
3<@<D|ISi|®;-f>A-^ 1 5 a~l 5 cA>e>/-?-n 

-en. 3m^0^mm^ (mm^sLi. v-b^hm . 

•^RSifcitWe^-tTRi) *^ffi:^7$nS. 40 
x>3-if4 Hi, MScm >A-^f*>e,^3tlfc2 
A:^jNAND14a, 1 4 b fej:t>* 1 4 c UTV^ 
2A:^NAND14 a~14 cl±, t>i:o(Z)tftC3 

1 5 cfcgag2$4xTv\s. 

[0 0 5 5] ffi8#?3:>n-^4 1 iziii/y h \yV7.9 
1 1 j!)^-g-*nTi3 »J, 2/7 h 9\\\i.^xiv^O 

4t 1 1 (nmmi.>? uv^oi. Ktc(^-r s, 2/ 7 h 

l l © i fTSlJ4M>^e>a^ Th i g hj ©M-Jf 50 
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2A*NAND 1 4 a~l 4 c®*-*®— A*flSKF-fCi!l 
ejtlSo 3oCD2A^NAND 1 4 a~l 4 c®#>5r® 

H Wm^O R S J:tJ5gi5ll^«iM^C T R 

[0 0 5 6] 2/7 h l/2;:>t^f 1 1® it58l«:)-;!)>e>i^ 
THighj om-t*'m:tjSnTVNSf3tc, ^1^^ 
#CS L;b^i&S THi ghj il^fcSil, 2AANAND 
1 4 aOmij;b^®Sim-f 15a S::^L-C, mH 

i^T3l5^*^6>I^S THi ghj ®M#*^ffi:^$tlT^^-5 
r^lC, U-fe>y hPffi§m#CRS3b^||S THighj htA 
Si;, 2A*NAND14 b(0ffi:^j*W>>'1-4H 5 b 
«::A-bT, U-fe'V l>«-^RSiiiUTffi:^3ns, 3S 
ic, i/7>l/2;x^(Z)i^TSI54>*^e>liS THighj <7> 

THighj 2A:*NAND l 4 ccDm:^;?!)^ 

-fV/1-^ri 5cS::^bT, ^gjJ^^TR i LTffl:^7 

[0 0 5 7] 01 4 $:^L«:*^e>, ±8&&fg^®l!W^ 

^-iKyf^Wm^. 

[0 0 5 8] *-f, NFMtlK:feV%T, i^D-y^rCL 

K. S^IUffiM-f-C S L, U-fe^y M^Sift-^CRSfeJ: 
Uf^ll«m#CTRti, lirS l"Lowj 

ICfeS, ZliDil^, ^^-tSLi, U-fe>y hfi-§-RS 
i feJ:tWgam#TR i t), TL o wj ^^fCfe 
So Z.(Jyfz.^. X-f 'y^>yh^>2?X^f 6 b, 'J-fe>y 
h N^>2;x^? 7feiUfeiI'y-h4«#^ii (OF 
F) ^^T'&y, EI3{CS^$tv5^g-^^^-K{Cfe 

So fc^u immoM 1 (D^mm-^'omsoi^m 

®lCfeoT%> -e(Dm^l/K;i/VL;?)^iE:;^fRj{C/WTX 
SntV^S (H8 (b) , 09 (b) , 33J:t>*01O 
(b) ) . 

[0 0 5 9] ^Mt2^CfeV^T, ^U-j^CLK. mi 

Wim THi ghj ^\zmit\^x\*^i,ii\ 

mnCTK\ttm fLowj 4^®**T-«>So Z.(nt. 

S L i iO^'J -fe >y hfi-^R S i li^S 
THighj 4^{Ca!-fbbTV^S7b^, ®i||fi#TRi« 
US TLowj ^^CD^ST'feS. Z(Dt:L&i. T.-iv'f- 
ytfh'yyVT.^ 6 bi3J:lJfU1zy h h^^S^X^J 7« 
SI® (ON) ^^{cfeSA^, ifEi3l'!;'-h4{ilN?il (O 
FF) :|^(D**T'&S. E4tCa^S4XS«^ffiai5U-fe'y 
h^- RCffl^-rSo 

[0 0 6 0] ^t3k:fcv>T. i/a>yi/CLK. mi 
TH i g h J ^^-efes u -fe «y h i5«sm#c R 
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xkitrnm TLowj ^Kffi^CgCfbbTV^-S), Z(Dt^. M 

mm^s L i isjutmmm^T r i \ttm th i g hj 

^^fCfeSA^, U -fe »y h^#R S i \imm. TL o wj 

J: tj^>:f- h 4 \mm. (o n) ^^tc&s a^. u ± v 
vv'^yvT.^i^tmm (OFF) 4^®**T'fe 

[0 0 6 1] ^Mt4^CSV^T. i^n^yirCLK, WR 

i^^-f-c s L, u -fe >y vmmm'^c r s iuf^ra 

lim-f-CTRtdU ^nt), 1^ TLowj 4^tCfeS. 
:iCDht, ii#?<t-^SLi, U-fe^vh-ft-^RSifeJitX 
|B3im-f-TRi=b, 1^ TLowj ^^fCfeS. 

7 J:t>'«iliy- h 4 tt^il (O F F) 4^T'fe 
U*^U U-fey h«#RSifeJ:atexSI®#TRi 

(C, 'J-fe>);hh5>i;:x.^,7fe<l:tK^>!f-h4CD^^!' 
CO 0 6 2] ±SSm^(r>9-(^ yifitm 1 A^6>^3<D|| 

[0 0 6 3] tr. ^Mt l^c^3^^T^i, ifayi/CL 

K, i®#?|^8m-^C S L, U-fe^y hWWBfi-'fCRSfeJ: 

{CfeS. Z<Dt^. ^fg-^SLi, U-fe«yh^-^RS 
ifeJ:l>*KjSM-§-TRi%, 1^ TLowj ^^{C& 

h h^>i^'::^^f 7feJ;l>-Kil|>!f- h4«#Niii (OF 
F) ^^T-*>U, @3lC5^3tl-g>«-t^^-ncfe 
So ^c^cU *l8QiG)|gl©SQi©^ffi*^b^3(DllJ©^ 

$*XTV^-5 (H8 (b) , a9 (b) , iS^XMl 0 
(b) ) . 

[0 0 64] ^t2^CfeV^T, 4^0«y^CLK, ^ 

ll»3m#CSLfcJ:tKU-lr>v hUflSfg-^CRSti. i^n 
ti. IIS THi ghj ^JC^^tLTVNS*^, 

mim^S L i J:Of J 12 «y h^-^R S i ttf^ 

THighj m&KmitLx\^ii}\ ^n^TRni 
mm TLowj ^(DttX'&^, mRmms^csL 

tmcit^ ^yifX\ VDDi®Sfi«)WDD<k»j%>:^ 
U-fe«y h h5>i?:x^ 7iia^a (ON) ^^tc$>5. U 
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# ^ V D D 1 (Dmm'^^X e)nT V ^■5, S 4 « 

(OFF) ^<D^tX'$)^i)\ mm¥-h4(73 

[0 0 6 5] ^Mt3{CfeV%T, ^J^n-y^CLK, ^ 
ll»im-§-CSLfeJ:t;|l^-tCTR{i, ^sfnt;, ^3 
TH i g hj H^T'&S*^, U -fey M^B^-^C R SSk 

^m^S L i «J:y!|£iJim-tTR i ttg^ TH i g hj 
4^fCfeSA\ U -fe >y K«#R S i \mm TL o wj 
10 ffitCfeS, 302^:«), T.Av'i-y^V'yyVT.'Si'ohlE, 
J:t)5«£3iy-l>4liaj;ii (ON) ^KffifCfeS*^ U-fey 
hh^>S?:^4r7li^ii (OFF) ^^Wt^T-^i 
S, U-fe>yhh^>i/'X<»7tt#NSii (OFF) 
**T*$)SA^, U-fey hh5>e;:x^7(Z)'!;'-hmMtC 

»im-tCRS^3<fct>1Ei^|SWim-tCTRli, ■|5rti%.. It 
a TLowj ^^{CfeSo ^©tg, ^fB#SLi. . 
Ut>y hm-^RS i.feJ:U:^glifi-^TRife, |^ tl 

20 owj 5i^ic*>s. z.(ntz.^ T^^ivf-y^VyyVT. 

^6b, U-fey h h^>i;':^i}?7fej:t>ie^>5f-h4tt 
(OFF) ^^T'feSo LA^=fe)> U-fe^hfi-^R 
S i ^J;yfifBcim#TR i *^iEffl!I^cA^'T>^>$4^T^^J5: 

[0 0 6 6] mAoymsmmizjitnt. 

-yi^^^-f^y^yifmrs) . U-fey hfi-^RS ifc 

J:lJ!i|gi!lfg-tTR i *^iEffi!IOWr>?>StlTVNSfe«), 

^■®«!P^{i, @7tc^3nSJ:e){C, U-feyhh^>i; 
30 7.9lis^z:fii3^¥-h4.(D^^^j]/a)7iiv^yi/^)btl^ 

. iSTL, 3^^^yg^-3T'j^J{C:^Stlf::®?«|iS^ 

■t?>{mmmiz^-A-yu—t?>ziif£<, -m^¥- 

. h4fe*tJfU-fe<y M-^>i^^^7-&^>LT. IglcDm 

[0067] -jiia^nae^fiST'ii, i *^>!f- 

[0 0 6 8] 01 6(i, #®^®^^:^bT^^•g>, S 

"tcom^^wmt^zLiKDX'^^yb^sm^^s ^mh 

mt^miir?,rztb0imm'f-iivx^- hwm^m, 
mm^3\zm^^nt:LMosmh^yi^7.9 6 a^m 

UT^r^-5c .3OM0Sli!h^>i;>t^ 6 a©KW> 

it. mi(DWM (vdd) {cg§gg$nTfe»J, -eoy- 
7.},tm^[fi<Dy^^y'f-yifh'^yV7.ii6hi:-fn^X& 

50 s^::«>^i6a©«)5Sig|i&:*jii, hm^icomfit -T 
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ffV^yVT.^ 6 h(r>>f- Y^\iSm^^ (S L i) 
^^■i•sLi^cfS^LTBlgH■rs, T.Av'i'y^v^y 

VT.^^'o imMMzmm^X V ^•5 i: ^> ^1 
e>MOSMh^>2^7.;Jt6a, T.^y^y^V'yyVT. 

mi- mx\t. n-y^vyyvT.^^ \zwmfm\.^. 

mFi'\:.i:^XV-7.Vi[n^-mik (SFC) 
m<aA^ii:^-i§-ffi:^ilSg8±fC3i*isc^i:fc«:S. 3:(Z>M 

[00 6 9] #11^1*. Mfc, w.\<jy^t.%mmm 

hfi-^tCfS:^LT^ffiap5®mfi5:llia)SaS®mfib 
U-fe'V h h^>i;?:;^^f7 5:^UT^^S, 'J-fe-yhh^;y 

[0 0 7 0] 01 7ldU 01 60®igS:mfelSia<3Dfe 

[0 0 7 1] A>y7T[lIS&4 2 li— lCO§ 2^<7)®i^ 
S>f>A-^ 1 5 afej:t>*l 5 b$:^^T•fe*J, 2<@© 
®KF©-f 1 5 afeJ:Otl 5 bJ^>^e,, -fti-Ttu 

2^®f!R^# (S^^t#S L i JScfctKUir^y hff-^ 
RSi) *^ai:^j$tl-2.o ^fS#?ni>3-^f4 Hi, ^ 
®-r>'A-^?*^e>llfife$4X7t2A:t;NANDl 4 afei 
IFI 4 bSr^tUTV^S. 2A*NAND14 afeJ:tJfl 
4bii, t^i:o<Z)^^^c2Mi^?'J$^^TfeU, ^ti^tu 
mi-5S^©-f ;yA*-^t 1 5 afej:t>*l 5 blC^S 

[0 0 7 21 fi^X>=l-4f4 ltCtt^7hUS^>taf 

1 l*'!-^*tlTfe»J, 2/7 Mx'i;^:^^^ 1 1 ire 
LKfe<ki>*::^^t-hA;i'>!>S I N$:St:f5i-5. 2/7 hi/ 
i^x^f 1 1 ©IW^tiir □ ^ c L K(C|^ii-rs, i/7 h 
1/2^:?. if 1 l(Z)itfai4)-*^e>i^ TH i g hj (ZXt-^A^ 
ai:^;$4xSt$itfX)^S^$n-5o 2/-7hi/2>xin 1 

i ffSP^A^e>ffl:^;$tifcfi-t{i, i ^i\zmt^ 2 
2Ai7NAND 1 4 afe<fetJ^l 4 b<D^>i<D—A:fj^ 
tcaie>tlS. 2o(Z)2A:t7NAND 1 4 afeJitJ^l 4 b 

L * t>* U -fe -y S |SIS§m^C R S %:^\,m&o 
[00 73] 2/7 h l/2>'>^^Jf 1 1 (Z) i ^fSP^A^b?^ 

THighj «Hi■^*^m:^J$#lTv^sra^c, mmm 

-f-CSL^^^S THi ghj 2A:tjNAND 
1 4 &<D\i!,t}ii^^yA-9 1 5 a &:^LT> SWft^S 
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L i i: LTffi:^$^lSo 2/7M/2;^^ 1 ICDi 

tfgiJiJ-*^?)!!^ THi ghj a)fg■t*^ffi:^$tvT^^^^^ 
ic, Ul2'vMlJ(S0^CRS*^a^ THighj 

2A*NAND 1 4 b(Z)ffi:^j:6W>>''^-tif 1 5 bS: 

[0 0 7 4] z.aiii':>rm^^W'zmmz^\^x^. n 
mx\t, gi!|y-h;{»WU^v^fc^!b, )tl^^-?3 

[007 5] 

titzmitamm^v^^y h h^yt^^^^^ii-ftbxmi 

20 miiri,zttl^X^?>o 

mi] :^miz^s>m<m^n(mm^x^ 

[02] :4c^(Cj:.&S{itafg^S(Diy^l|g{C^(-t€> 

[03] m^m'E-fiz:i3»^mmif^!m.fm<mm 

^T'yiy^jvis^XJm^^m^iz^'tmx';^^, 
[04] «imSlS4)-U-fe«vN^-KJcfct-tSDB^l^!|^M 

m(Dmm^'ryiy^j\yn^zmmmi:i§^izm-tm 

30 T*S>5, 

[05] m-^^*^mb^--Ktcfc(:tSiii^i^4f5£SHScO 

[0 6 ] -fjv- s. y ^^iz:i3i-f^mmfH!m.mm(m 
m^v'yi^^)vi3J:xj^mm{^^Wimzmtmx& 

[07] zfjv-s.y'ifammi-^nx^^^^iziBn^m 
miHimm^oy^m^T^yiy^juis^xm^m^im^ 
mz^irmx'$>?>, 
40 [08] . (a) it:mmizj:^mtm^&<mi(Dm: 
mmizi5ii?>nmmm(D i no^miizm-r^^mm 

Hx + 1 ©-f if e)/^^ 7 r<D^J3mz^x ^ti 
sA*m-tDo 1 A«v7T®ffi*gi$*^e>m:^s*ts 

[09] (a) t±*l6WfCj:SS«c^^S0^2G)|| 

tmmizi3»i>nmmmo) i ff ©^icggt-'S^sp 

<DSlBR=S:a^-riHlf!|0T'^y. (b) tt^®ff^«HlK<D 
+ 1 @>r >>'t- ir 7 r ®A:;^jei5tC^;t e>ti 

50 sA*^#Doii:, yi'y7r©a}*ap*^e>m±$ns 
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[010] ( a ) iis^^iz^?>mm§^m<Df$ 3 ® 

Sffi:^jfI-^D o 2 i: Srat-rae^-efeS. 
[01 1] *^^fCj:SH#SS^S^g0^4®|IS©^fi| 

rcDA:^g|5{c-^^b4xSA:^7M#DOl i:, Av^roy 10 

[012] :mmKii^m{m^m.(m2(Dmsm 
\,zisviMmm^ii^htii±-&iM>\i!,i]m^ (r s i ^ 

<ktJfT R i ) i)^K)3m^D O 1 fC«i#LT if ® <fc -5 ICgg 
[014] 01 3®fSS^g&lcA*SixSi^nyi'C 20 

«ktjfi^raaim-^cTR®:g»h, ^<DfT^iiDi!&*^ 

[01 5] *f§^lCi-5H<*a^S<Z)^4«)||i^)» 
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LK. ^(^am-f-CSL, 'J-fe>y hHii^i-^CRSfe 
tJfgiilfi^TR i (K>^^tt^-t9>(S. yif^^- hT 

[01 6] ^-^if!^ff-v^mhx\^i3i^^m^m 
[017] 01 6a)ii^^m>^afm£^ecD^A(D 

[018] (a) li, M^I^07*hiJf-f:r-K^h^ 
i-Wfffi0, (b) t±. ^(Dm'&^^^m'^i^^X'ib 

So 

[?3=#®tftW] 

1 WM 

3 Jtl^Qg^ 

4 ^y-h 
5 

6 a MOSMh^>i^>^^r. 
6.b 7.>(v'^yifV'yyi?7.9 

7 U-fe-y hh5>i?y^* 

8 Sit«#ffi:^j«a 

10 mmt 

2 1 jl^X>3-^f 

2 2 

4 1 • ^tJ1^X>3-^ 

4 2 Avyy 
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